Objective. Family caregivers often accompany patients to medical visits; however, it is unclear whether caregivers rate the quality of patients' care similarly to patients. This study aimed to (1) quantify the level of agreement between patients' and caregivers' reports on the quality of patients' care and (2) determine how the level of agreement varies by caregiver and patient characteristics.
Introduction
There is growing recognition of the need to improve the quality of chronic illness care [1] . An important perspective on the quality of chronic illness care can be provided by those who experience it [2] . Informal caregivers (family and unpaid friends who assist a patient) play an important role in managing patients' health care [3, 4] and often accompany patients to physician office visits [5] . These caregivers are wellpositioned to provide additional information on the quality of patients' chronic illness care. However, this perspective has been rarely studied [6] [7] [8] .
Caregivers are typically asked to evaluate the quality of patients' care as a proxy respondent when a patient is unable to respond for themselves [9] . These proxy responses are intended to be interchangeable with patients' ratings [10] . However, several studies have shown that patients and proxies almost never show perfect agreement. The level of agreement between proxies and patients varies across different domains of health and quality of care [9, [11] [12] [13] [14] [15] . For example, proxy and patient responses are more likely to agree on objective and observable phenomena, such as functional impairment [16] and physical symptoms [14, 15, 17] . They are less likely to agree about subjective issues, such as quality of life [12, 18] and satisfaction with overall health care [8] .
Although informative, the research on caregivers as 'proxy respondents' does not tell the whole story about how informal caregivers might respond as 'external-raters' of health care quality. As external-raters, informal caregivers are asked to make their own assessment of the quality of care rather than respond as if they were the patient [10, 19] . Understanding the concordance between caregivers' external rating of the patients' health care quality and the patients' self-rating of quality is particularly important because the patient does not necessarily provide the gold-standard response. In a medically complex older population, with high rates of mild cognitive impairment and dependence on family caregivers, it is possible the caregiver's rating of the quality of care may be more accurate than the patients.
There are a growing number of patient-reported quality-ofcare measures being developed and used around the world to improve the quality of chronic illness care. This study aims to expand on this methodology by comparing patients' selfreport and their caregivers' external rating of the quality of chronic illness care in the primary care setting. This study will (1) quantify the level of agreement between patients' and caregivers' reports on the quality of the patients' care and (2) to describe how the patient-caregiver level of agreement varies by patient and caregiver characteristics.
Methods

Study design
We conducted cross-sectional analysis of baseline data for patient-caregiver dyads enrolled in a cluster-randomized controlled trial of a model of primary care (Guided Care).
Parent study description (Guided Care)
The Guided Care intervention was designed to enhance the quality of health care for high-risk older adults by integrating a specially trained registered nurse into primary care practices. The patient eligibility criteria for the Guided Care study were (1) community-dwelling, (2) aged 65 or above, (3) seen by a participating physician within the previous year and (4) identified as at-risk of incurring high health care costs. Patients were identified by analyzing health insurance claims with the Hierarchical Condition Category predictive model. Eligible patients were in the highest quartile of risk for incurring high health care costs in the next year [20, 21] . Exclusions were (1) cognitive impairment with no legal representative, (2) inability to participate in the baseline or follow-up interviews and (3) not speaking English. Among eligible patients, 38% consented to participate in the baseline survey and be randomized to the Guided Care intervention or control group for three years (N = 904). Following informed consent, participating patients were administered an in-person baseline interview. All baseline interviews were conducted in the patients' homes by trained, closely supervised professional interviewers who used computer-assisted interviewing technology and underwent 10% reliability testing (see Boult et al. for more details on the parent study) [22] .
Study sample
During the baseline interview, patients enrolled in Guided Care were asked whether they received assistance with activities of daily living (ADL), instrumental activities of daily living (IADL) or health care tasks from a family member or unpaid friend. Patients who reported receiving assistance were then asked to identify the person who helped the most (their 'caregiver'). These identified caregivers were then invited to participate in the Guided Care study and baseline interview. Patients identified 353 eligible caregivers; 86% consented to participate (N = 308). Following consent, baseline interviews were conducted with caregivers in the caregivers' homes by the trained interviewers. If the patient and caregiver lived together, efforts were made to conduct the baseline interview with the caregiver and patient separately. The time between the patient and caregiver interviews averaged 26 days (see Wolff et al. for more detail) [23] .
Outcome measure
Quality of care was assessed using the Patient Assessment of Chronic Illness Care (PACIC), a validated measure of patients' perceptions of the quality of chronic illness care [24] . It consists of 20 Likert-scaled items that ask about the frequency with which specific care processes occurred during the past 6 months (response categories: almost never = 1, generally not = 2, sometimes = 3, most of the time = 4 and almost always = 5). For caregivers, the PACIC questions were modified to inquire about the caregiver's perceptions of the quality of chronic illness care (e.g. 'Over the past six months, when (PATIENT) received care for his/her chronic illness, he/she was…'). Caregivers were also given the opportunity to respond 'don't know' on any PACIC item. Items on the PACIC that were answered by the patient or caregiver with responses of 'don't know' or 'refuse' were counted as missing.
Previous validation studies using confirmatory factor analysis have shown that the PACIC measures a one-dimensional construct [25] . Therefore, a median PACIC item score (median response across all cases to a single item) and a median respondent score (median response across all 20 PACIC items for a single respondent) was constructed. We hypothesized a priori that agreement would differ across objective and subjective items, based on previous researches [12, 14, 15] . To distinguish objective PACIC items from subjective items, we convened a panel of experts including both geriatricians and health services researchers. Through a Delphi process, questions were categorized into (1) those that could be answered objectively, (2) those that inquired about communication about health care and (3) those that were subjective in nature. 
Exploratory variables
The baseline interviews with patients also collected information regarding sociodemographic characteristics (age, gender, race, education and financial situation), health (SF-36 [26] and numbers of medications), self-reported chronic conditions (hypertension, angina, congestive heart failure, heart attack, stroke, asthma, chronic obstructive pulmonary disease, arthritis, sciatica, diabetes, cancer, osteoporosis, hip fracture and dementia) and the nature of assistance received from caregivers (number of ADL, IADL and health care tasks). The baseline interviews with caregivers also collected information about sociodemographic characteristics, including age, gender, education, relationship to patient, co-residence with the patient and average hours of care provided in a typical week. Caregivers were also administered the Caregiver Strain Index (CSI), a 13-item index (range: 0-24) originally developed to screen for caregiver strain after hospital discharge of an elderly family member [27] .
Patients and caregivers were administered the Health Care Task Difficulty (HCTD) scale, which assessed their difficulty in performing (or assisting with) health care management tasks such as taking medication, visiting health care providers and managing medical bills. Using this scale, caregivers and patients were categorized into no (HCTD = 0), low (HCTD = 1), medium (HCTD = 2) or high (HCTD = 3+) difficulty groups [3] .
Analysis
To quantify agreement, a weighted kappa statistic was calculated. The weighted kappa (K w ) statistic describes the level of agreement, corrected for agreement by chance and adjusted for the ordinal nature of the response categories. Weights are based on the degree of difference in response. For example, a patient and caregiver that differed by one category (almost never vs. generally not) would be weighted 0.25, where as a patient and caregiver that differed by four categories (almost never vs. almost always) would be weighted 1.00. A higher K w indicates higher agreement (K w > 0.40 is considered 'moderate agreement') [28] . Analyses were conducted using STATA v.11 [29] . Confidence intervals were estimated using bootstrapping techniques with the kapci command [30] . Initially, we calculated a patient-caregiver K w for each PACIC item to examine the variability in agreement across items. A lack of significant variability across individual items allowed us to calculate a median patient-caregiver K w that reflected overall agreement between patients and caregivers across all 20 items. Association between caregiver/patient characteristics and agreement was measured by comparing K w and the corresponding 95% CI across characteristics. A significant difference was determined by non-overlapping 95% CI. To allow for comparison, all continuous variables (age, SF-36, number of chronic conditions, hours of care and CSI) were converted to binary variables above and below the sample medians.
A weighted kappa is limited by the prevalence of the trait being measured (e.g. a measure of a rare trait is likely to have a low kappa). To account for the possible bias inherent in the kappa statistic, we conducted a sensitivity analysis with polychoric correlations. The polychoric correlation is used when examining correlation across ordinal categories [31] .
Results
From the original 308 patient-caregiver dyads, we excluded patient-caregiver dyads in which the caregiver was a patientproxy (N = 41). We also excluded dyads in which the patient and/or caregiver had a missing response (no response or 'don't know' response) to 25% or more of the PACIC items (N = 20). The resulting sample size for analysis was 247 patient-caregiver dyads.
The agreement between patients and their caregivers on individual PACIC items is described in Table 1 . K w values were uniformly low, ranging from 0.06 to 0.30. In general, the agreement between patient and caregiver was higher for the objective PACIC items (K w = 0.25, 95% CI: 0.16 to 0.33) than for the communication items (K w = 0.17, 95% CI: 0.08 to 0.26) and the subjective items (K w = 0.15, 95% CI: 0.06 to 0.24). These differences were not significant. Fig. 1 shows the distribution of median respondent scores on the PACIC for patients versus caregivers. The median response across all the PACIC items for patients is shown on y axis versus the corresponding median response of the patient's caregiver on x axis. The scatter plot shows very little agreement between patients and caregivers. The K w for agreement between patients and caregivers on the overall PACIC was 0.15 (95% CI: 0.06 to 0.24). Table 2 displays the level of agreement between caregivers' and patients' aggregate median PACIC scores according to patient characteristics. Only gender and number of medications per week were significantly associated with the level of agreement. Male patients had significantly less agreement with their caregivers (K w = 0.05, 95% CI: −0.05 to 0.15) than female patients (K w = 0.24, 95% CI: 0.15 to 0.33). Similarly, patients taking ten or more medications a day had significantly less agreement with their caregivers (K w = 0.03, 95% CI: −0.11 to 0.17) than patients taking five or fewer medications (K w = 0.34, 95% CI: 0.17 to 0.51). We also explored the level of agreement by self-reported chronic condition reported in the baseline survey and found no significant differences (data not shown). Figure 1 This scatter plot shows median PACIC response for each patient-caregiver dyad in the sample. The data points are presented with a slight jitter (deviation from absolute value) to allow for easier viewing. Table 3 shows the level of agreement between caregivers' and patients' aggregate median PACIC scores according to caregiver characteristics. Only the level of caregiver HCTD was significantly associated with the level of agreement between patients and caregivers. Caregivers reporting a high level of HCTD had significantly less agreement with patients about the quality of care (K w = −0.05; 95% CI: −0.22 to 0.10) than caregivers reporting no difficulty (K w = 0.31, 95% CI: 0.20 to 0.42). Sensitivity analyses using polychoric correlation did not change these results.
Overall, caregivers rated the quality of care more highly than patients (median respondent scores for patients and caregivers were 2 and 2.5, respectively). To further explore the direction of the differences between patients' and caregivers' median scores, we generated histograms of the number of caregivers rating care above and below each median patient response (see Fig. 2 
Discussion
Agreement between patients' and caregivers' ratings of the quality of chronic illness care was low. The low level of agreement was consistent across items in the PACIC and across patient and caregiver subgroups. To our knowledge, no previous study has examined concordance between patient and caregiver assessment of the quality of chronic illness care. However, similar to studies of patient-proxy agreement on domains such as quality of life, disability and symptom severity, our study demonstrated that patient-caregiver dyads had a lower level of agreement on subjective PACIC questions and better agreement on objective questions [9, 12, 13] . Despite this difference, among objective questions such as, 'Did you receive a copy of your treatment plan?' agreement between patients and caregivers was still low (K w = 0.30). Also in keeping with prior research on patient-proxy agreement, caregivers who were experiencing more difficulty assisting with health care tasks had lower levels of agreement compared with caregivers who reported no difficulty [9, 12, 14] . However, caregivers experiencing difficulty assisting with health care tasks still rated care quality, on average, more highly than patients. Although previous studies of patient-proxy agreement have shown that patients with worse health tend to show lower level of agreement with proxies on areas such as quality-of-life, disability and satisfaction with care, we did not see a significant difference in PACIC agreement for patients in better health compared with patients in worse health (measured by SF-36 and the number of chronic conditions). We did, however, observe a significant relationship between the number of medications and agreement. Patients who took 10 or more medications a day were less likely to agree with their caregivers about the quality of chronic illness care compared with patients who took 5 or few medications. This finding suggests that the agreement may be more closely linked with the complexity of the patients' treatment plans than their health status.
There is no literature-based examining agreement between patients and external-raters on quality of care; however, we can explore these results in the context of previous studies of patient and proxy agreement on satisfaction with care. Previous studies of patient-proxy agreement have shown that proxies tend to rate satisfaction with health care higher than patients [7, 8] . In this study, caregivers did not consistently report higher satisfaction with care on the individual PACIC satisfaction item ('satisfied that my/his/her care was well organized'); however, caregivers tended to rate the quality of care more favorably than patients overall. Among caregivers who disagreed with patients by 2 or more points, 34% (21/62) rated care at least two points lower than patients, whereas the remaining 66% (41/62) rated care at least 2 points higher. Figure 2 These histograms show the distribution of difference in median PACIC score (caregiver score-patient score) for different patient median scores. Black bars represent the number of caregiver who rated care more highly than patients (n = 102); gray bars represent caregivers who rated care the same as patients (n = 64) and white bars represent caregivers who rated care as worse than patients (n = 81). PACIC, Patient Assessment of Chronic Illness Care instrument; CG, caregiver; PT, patient.
This study demonstrated significant levels of disagreement between patients and their caregivers about the quality of chronic illness care being received in a primary care office. Future qualitative research is needed to elucidate the underlying reasons patients and caregivers rate the quality of care differently. Specifically, qualitative research is needed to understand where disagreement between caregivers and patients is due to measurement error (e.g. the caregiver did not know how to answer the question or the patient was less accurate because of cognitive impairment) and where the difference between patient and caregiver responses reflects a meaningful differences in opinion about the care being provided.
Limitations
There are several limitations to this study that are important to consider. First, we were not able to confirm whether the caregivers accompanied the patients to physician office visits and observed the care that was provided. To account for this limitation, we gave caregivers the option to respond 'don't know' on any of the PACIC questions; caregivers who responded 'don't know' to 25% or more of the PACIC questions were excluded from analysis. We therefore made the assumption that, by answering the questions, the caregiver felt knowledgeable about the quality of care the patient received. Second, the patient sample examined in this study included only high-risk older adults (e.g. patients at high risk of heavy utilization of health care in the coming year). The complex health needs of these patients likely influenced the way in which they rated the quality of their care. While this limits generalizability, findings are relevant to aging and higher-risk populations with multiple comorbidities [32] . Finally, it is important to note the limitations of the kappa statistic used in this analysis. The kappa statistic can be influenced by the relative frequency of the event and is lower for rare events. Although we conducted a sensitivity analysis using a polychoric correlation that showed the same results, caution must be used when comparing kappa statistics across studies.
Conclusion
The role of family caregivers in primary care is increasingly recognized as important, and some policies/strategies explicitly discuss not just patient-centered care, but patient-and family-centered care [33] [34] [35] . As informal caregivers increasingly play a role in the health care management of patients, they can offer a unique perspective, which complements the patient's assessment of the quality of chronic illness care [10, 19] . Unlike previous studies that have explored caregiver/ proxy and patient concordance on measures of quality of life, symptoms, pain or function, we do not presume the patient's assessment of quality of care is the gold standard. It is possible that for some patient-caregiver dyads, the caregiver's report may be more accurate than the patient's report. This may be particularly true for caregivers who are providing substantial support in managing the patient's health care or for patients with cognitive impairment. However, outside of end-of-life care, very few health care quality survey measures are designed to solicit family caregiver perspective on the care experience.
Internationally, patient assessment of quality of care is routinely being used in pay-for-performance [36] [37] [38] , quality improvement [39, 40] and value-based purchasing [41] . This research suggests that for older adults who are frequently accompanied by family caregivers to medical office visits, health care quality surveys, which focus solely on the patient perspective, present a limited view of the full health care experience. More quantitative and qualitative research is needed to understand how caregivers assess the quality of care and how their assessments differ from patients' assessments [38] . This research can be used to inform the design of new health care quality surveys that explicitly elicit these unique perspectives of patients and their family caregivers on the experience of care to present a more complete picture of the quality of patient and family centered care.
